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DESCRIPTION OF MAP UNITS Metabasalt and subordinate metasedimentary Alkali gabbro (Late Jurassic) Y quadrangle is underlain predominantly by a highly deformed and A 7
rocks (Late Devonian)-Greenschist, metabasalt, Jgb \/ R U O . metamorphosed Jurassic and Cretaceous flysch sequence and several
ALL AREAS OF HEALY QUADRANGLE and carbonaceous phyllite Metagabbro (Late Devonian?) 70 Thrust fault-- Showing direction of dip of overturned tectonically emplaced allochthonous thrust sheets. The flysch Mo (ppm) Pb (ppm) Zn (ppm) Cd (ppm)
SEDIMENTARY AND VOLCANIC ROCKS Metasedimentary rocks (Late Devonian)-- + thrust fault. Dashed where inferred; dotted where sequence is intrepreted to represent deposition in an oceanic
Sericite schist, black slate, and chert concealed. Sawteeth on upper  plate basin between the converging Yukon-Tanana and Wrangellia terranes
Surficial deposits (Quaternary) Pzk Keevy Peak Formation (early Paleozoic)-- SOUTHWESTERN AND WEST-CENTRAL AREAS OF QUADRANGLE —O. High-angle reverse fault-- Dashed where inferred; (Csejtey and others, 1982). The Wrangellia terrane is south of
Mainly sericite schist, quartzite, arkosic SEDIMENTARY AND VOLCANIC ROCKS dotted where concealed. Sawteeth on upper the Talkeetna thrust, in the southeast corner of the Healy Figure 2.--Histograms for selected elements in heavy-mineral-concentrate samples from the Healy quadrangle.
EI Hornblende dacite (Pliocene) schist, and black schist and phyllite : i A plate quadrangle. Data from six-step semiquantitative spectrographic analysis; N, not detected; L, detected but below the
Fzp€p Pelltll,c and gunrm;,sre schl:tiseg;)l.exge (early Ohio Creek area (Chulitna district) L JRERr Fault-Dashed where inferred; dotted where This study presents the univariate statistics (table 1), lower limit of determination; >, greater than. Dashed lines separate subsets of samples plotted on map Aj;
- aleozoic and Precambrian?)--Quartz sericite < i i thro £ distribution histograms (figs. 2, 3), and a ma lot the vector-plot symbol used on the map and the number of samples are shown for each subset.
Nenana Gravel (Pliocene and Miocene) o v . ¥ Argillite, chert, sandstone, and limestone (Early D concealed Where dnsp}accmentkqow_n. U, upthrown requency s g g ’ " P P
Poorly consolidated conglomerate and sandstone SRR SCRINL L, S e KJa Cretaceous and Late Jurassic) side, D, downthrown side; arrows indicate relative showing the heavy-mineral-concentrate sample localities for which
s horizontal movement -
Coal-bearing rocks (Miocene to Eocene)-- Rocks south of Hines Creek fault Bodk sk il o analytical values of selected elements exceed the 90th percentile
Mainly siltstone and shale with subbituminous : JRrs J'ul:'ass{:v::d“h:eanhr!sll:),-c-Re;l;and:st:ne (sﬂutgne ———— Postulated position of fault prior to intrusion of the sample population. Analytical data upon which this report
fomi Calcareous sedimentary rocks (Late Triassic; s » i
coal and lignite middle? Norian to late Karnian)-- Locally conglomerate, and basalt overlain by brown sandstone of plutonic and subvolcanic rocks is based were reported by O'Leary and others (1984).
Sedimentary rocks (Miocene? to Paleocene?)-- metamorphosed, carbonaceous, calcareous shale and siltstone i Interpretation of the geochemistry of the Healy quadrangle is
Mainly poorly consolidated shale, sandstone, and sandstone and sandy to silty limestone. Limestone and basalt sequence (Late Triassic; Norian?) ‘_I_ 8 Plung presented by Light and others (in press). A geologic map (Csejtey
siltstone, and conglomerate Includes sills and dikes of gabbro R1b Omnennied i S il s and others, 1986, 1988) and mineral resources assessment (Cox and Table 1.--Statistical summary of analytical data for heavy-mineral-concentrate samples from the Healy quadrangle, Alaska
L Yanert Fork sequence (Late Devonian)-- ; il : 4 flimbs and p others, 1988) of the quadrangle were also prepared. King and .
Volcanic rocks (Oligocene to Paleocene) Carbonaceous siliceous mudstone, slate, phyllite, and R“’a:;";;;:;“;'g“") Red sandstone, siltstone, e others (1989) have plotted the distributions for anomalous [A11 analyses by semiquantitative emission spectrography; Fe, Mg, Ca, and Ti data in percent, all other data in parts per million;
Fl(;v:s, plyroc-lgs;lc |j::lcks,l and s“:i:‘;o::;l:fbordinate ii}:st; 1;111p|:|re g:driut:lan(cil ix:etach:ni,l get:vo:::bamc rocks, 4_*_ Syncline--Showing direction of plunge. Dashed elements in stream-sediment samples. REFERENCES CITED statistics based on unqualified values only, except percentiles calculated after replacement of qualified data; N, not detected; L,
Gikes TidiEing i Compoiition e VaRAE o ylite bk g Velcamiglc ais vodianiT DTN . Wh"‘:‘““;‘h i Gl 5 Heavy-mineral-concentrate samples represent a select fraction detected but below the lower 1imit of determination; G, detected but above the upper limit of determination; <, less than]
to Late Devonlan)--Tuffaceous chert, mudstone, an verturned syncline--Showing direction of dip f k material eroded from the drainage basin upstream from each g 1989
Flysch and associated rocks iy 4 ) e ; 5 of roc g p m Cox, D.P., Light, T.D., Csejtey, Béla, and Campbell, D.L., :
Felsic subvolcanic intrusive rocks-Mainly dikes Andesitic subvolcanic intrusive rocks E:::lstt:;:c Ry - i o ST N D S — sample site. Analyses of these samples can be used to identify Mineral resources of the Healy quadrangle, Alaska: U.S. ; -
of thyolite and dacite (Late Cretaceous)-Hornblende andesite " g PR B O drainage basins that contain anomalous concentrations of elements Geological Survey Miscellaneous Field Studies Map MF-2058-A, r Arithmetic Standard Geometric Geometric Percentiles No. of qualified values Detect1?n
Mafic subvolcanic intrusive rocks--Mainly di m RtV RS AR SN IR S Dl “ that may be related to mineral deposits. Samples were collected scale 1:250,000. Element Minimum Maximum  mean deviation mean  deviation 90th  95th 98th N I G ratio
Mainly dikes Flysch sequence (Early Cretaceous and Late Jurassic)-- 5 ’
vi of basalt and subordinate andesite KJf Graywacke turbidite, shale, siltstone, and conglomerate Flysch and t56d- rocks from active alluvial material primarily from first-order Csejtey, Béla, Jr., Cox, D.P., Evarts, R.C., Stricker, G.D., and
Fliniatiie andcvoleanio rocksi(Focene ) Metamorphosed in southeast part of area. (unbranched) and second-order (below the junct:ion of two first- Foster, H.L., 1982, The Cenozoic Denali fault system and the Fe 0.2 20 5.5 8.7 3.8 3.1 20 30 30 0 2 63 0.94
Mainly conglomerate, sandstone, and silt- KJTk Overthrust fyschilis rocks (asly Crisases s KJfl Flysch sequence (Late Cretaceous to Late Jurassic) order) streams as shown on U.S. Geological Survey topographic maps Cretaceous accretionary development of south Alaska: Journal Mg .05 7 0.6 0.7 0.3 3.1 1.5 2.0 2.0 3 13 0 .98
stone and a few thin flows of basaltic - Late Jurassic)-- Lithology identical to unit KJf (scale 1:63,360). Heavy-mineral-concentrate samples were of Geephysical Research, v. 87, no. B5, p. 3741-3754. Ca s | 20 3.2 2.5 29 2.8 7 7 10 0 5 0 1
andesite JRta Crystal tuff, argillite, chert, graywacke, and collected from 1,045 sites in the Healy quadrangle for a sampling Csejtey, Béla, Jr., Mullen, M.W., Cox, D.P., Gilbert, W.G., Yeend, T .03 ! .6 23 1.2 1.7 1.5 1.5 1.5 0 0 808 23
Cantwell Formation (Paleocene)-- Conglomerate, sandstone, siltsone, shale, and limestone (Late Jurassic to Late Triassic?) density of about one sample site per 6 sq mi. W.E., Smith, T.E., Turner, D.L., Wahrhaftig, C., Craddock, Mn 20 5,000 600 600 420 2.5 1,000 1,500 2,500 3 0 6 .99
T Volcanic rocks subunit--Flows of andesite, basalt, Welcanic rochs (Early Cretacesns s Lot Jusuelc) Sediment passing through a 2-mm screen was collected in a 14- C., Brewer, W.M., Sherwood, K.W., Hickman, R.G., Stricker, Ag 1 7.000 60 370 1.3 §.6 15 50 200 556 23 0 .45
i thyolite, and dacite and pyroclastic felsic rocks Rocks of unknown terrane affinity in. gold pan, then panned in the field to eliminate most of the G.D., St. Aubin, D.R., and Goerz, D.J., III, 1986, Geology As 500 10,000 2,200 2,200 300 3.5 2,000 5,000 15,000 713 68 34 s
Talkeetna superterrane - AMRA common rock-forming minerals and clay-size particles. Samples and geochronology of the Healy quadrangle, Alaska: U.S. Au 20 500 120 130 8.2 2.0 <20 20 175 972 13 9 .05
Saknestiry sahe- Iy g - T T T N e AT O i vere subsequently sieved through a 35-mesh (0.42-mm) screen and Geological Survey Open-File Report 86-396, 92 p. B 20 5,000 220 470 9 3.2 500 850 1,500 a4 1 .96
an e and a few thin co g
Metavolcanic, metavolcaniclastic, and subordinate The U.S. Geological Survey is required by the Alaska National further separated with bromoform (specific gravity 2.8) to remove Csejtey, Béla, Jr., Mullen, M.W., Cox, D.P., and Stricker, G.D., Ba 50 5,000 1,400 1,300 1,940 3.8 7,000 7,000 7,000 12 3 401 .(150
PLUTONIC ROCES metasedimentary rocks (Late Triassic; late Norian)-- Nixon Fork terrane Interest Lands Conservation Act (ANILCA, Public Law 96-487) to the remaining light minerals. The heavy minerals were then in press, Geology and geochronology of the Healy quadrangle, Be 2 500 9.0 44 1.1 1.9 v 2 5 555 355 0 +13
- Granitic rocks (Oligocene to Paleocene)-- Marine basalt, tuff, slate, and diabase sills. 1 i hei i 1 magnetically separated to remove the magnetic and paramagnetic south-central Alaska: U.S. Geological Survey Miscellaneous Bi 20 1,000 130 190 9.6 2.4 20 70 200 885 31 3 s s
Tor Mainly granite and granodiorite Sedimentary rocks sequeace (Middle Devonian to SUEWEY OEEERER FOSREAL SUSs th COLSSWISS: FREE HLMESL, SEENGS S inerals. Th tic fraction, containing the sulfide and le 1:250,000 cd 50 300 80 62 16 1> <50 <50 50 991 30 0 02
DOs Lo . : ial. Results from the Alaska Mineral Resource Assessment Winerass . e nonmagnetic LIra ’ g Investigations Series Map I-1961, scale 1:250, ; . .
&en Chitistone and Nizina Limestones, undivided (Late Ordovician)-Black argillite and siltstone, massive potentia 11 i i1 £ tit 68 ¥ d Co 10 2.000 70 120 32 3.1 200 200 300 24 100 0 88
Granitic and volcanic rocks, undivided (Oligocene A ’ 5 ] » AMRA : sulfate minerals as we as zircon, rutile, sphene, apa e, Grimes, D.J., and Marranzino, A.P., 1968, Direct-current arc an § o i
to Paleocene)-- Border zone between granitic RO DO O S Is” limestone (Is), thinly bedded limestone, and chert FRngtomn £ P2 L e Sy SebiaRis. Ne SCPURRAE SRS SR fluorite, and scheelite, was analyzed for 31 elements by a alternating-current spark emission spectrographic field Cr 20 5,000 320 460 160 3.2 700 1,500 1,500 12 16 0 97
P . i E i 5 ’ c o ’ s L] . .
rocks and Tertiary volcanic rocks Nikolai Greenstone (Late and (or) Middle Triassic)-- i::z;z:egft: tticﬁzziiginzugg tl;:— gﬁzg;:zi z:;:azegzrtAE:':ls(:n S semiquantitative direct-current arc-emission spectrographic method methods for the semiquantitative analysis of geologic Cu 10 10,000 330 700 110 4.4 700 1,000 2,000 13 38 0 .95
Granitic and hypabyssal intrusive rocks RN Mainly subaerial flows of amygdaloidal basalt Flysch and rocks of unknown terrane affinity g y ¥ 4 gle, . (Crimes and Marranzino, 1968). Analytical data were entered into SERviilie: .5, Oeblecitel Suri Ui ediar 95, & . ha ?g f, (7)38 zgg 1?8 132 . §~g 5?8 7?3 l’zgg ng ;g 23 ?(9)
(Falescons? snd Late Cratacsoms)-- the U.S. Geological Survey's Rock Analysis Storage System (RASS), King, H.D., Light, T.D., and O'Le R.M., 1989, Distribution of o . . .
T — R Metmam";’t"y rrkslseguegie éMldi?llie Tt;l_as:;% f o Flysgl‘:;:?‘l’l:kl;c:s(‘Fﬂ?{%g;e::‘:g:: go‘l""‘a:nj;a‘::sk)" i e a :a:omput:er‘:iga(s)gdm;i1e‘,l anz were proces)s’ed by thegSTA¥PAC pl(:ograzxs ng'select':ed Elel;:énts ina:tream-zgliment ;ample; fr<s>m a Nb 50 300 70 40 43 1.8 100 100 200 91 413 0 .52
I SO0 FRU— - - resdppe of quadrangle < : (VanTrump and Miesch, 1977). reconnaissance geochemical survey of the Healy quadrangle, Ni 10 1,500 140 190 60 3.7 300 500 700 53 19 0 .93
NORTHERN, EASTERN, AND SOUTH-CENTRAL AREAS OF QUADRANGLE volcanic breccia and sandstone, and limestone overlain by The U.S. Geological Survey conducted a reconnaissance Pb 20 15.000 570 1.300 120 6.3 1,500 2.000 5.000 20 75 1 91
thin-bedded chert. Sills and dikes of gabb: R’bd Basalt, diabase, and subordinate sedimentary rocks This report shows the distribution of analytical values Alaska: U.S. Geological Survey Miscellaneous Field Studies s s - s . s 5
SEDIMENTARY AND VOLCANIC ROCKS P SE = TS PR (Late Triassic; Karnian and Norian) geosheglint mmtvay k. the Bhsty quasiiigns, Alaska, bstween (990 reater than the 90th percentile for Ag, As, Au, Cu, Mo, Pb, Zn Map MF-2058-B, scale 1:250,000 sb 200 3,000 530 590 75 1.4 <200 <200 200 985 27 0 -03
Yukon-Tanana terrane Andesitic volcanic rocks (Early Permian? and : and 1982 as part of the Alaska Mineral Resource Assessment Program & 3 ) 2 ’ Y 4 ? g P ? 3 < 7 Sc 10 100 30 24 17 2.6 50 85 100 138 58 7 .81
Rocks nortl of Hinss Cieck fiult Pennsylvanian)--Volcanic flows and breccias, Flysch-like sedimentary rocks (Late Triassic to (AMRAP). The Healy quadrangle comprises approximately 6,400 sq mi and Cd (map A) and for Fe, Co, Cr, Ni, Sb, Sn, W, and Bi (map Light, T.D., Tripp, R.5,, snd King, W.D., inr press, lnterpretation S 20 1.000 210 250 31 6.5 700 1,500 1,500 535 34 86 37
OUks 00 robably marine = ; 2 i B). A vector diagram is used to illustrate element concentrations of reconnaissance geochemical data from the Healy quadrangle, n s . ’ s 5
p y Pennsylvanian)--Impure sandstone, siltstone, and h lask d includ h 1 Alaska R d th & &
Basaltic subvolcanic rocks (Late Cretaceous)-- shale; minor limestone and chert ) AL Ahas " zn ni o esit elc;ntlx;a fi asla at.;ﬁe (a;n kg and associations at each sample site. Variable ray lengths are Alaska: U.S. Geological Survey Bulletin 1894. Sr 200 5,000 580 445 390 2.2 1,000 1,000 2,000 66 82 . -86
iy i s rusTonc o ST A R oma e e R e Giscingutah Sanpla ocativies or shich salytical values ortasey .. Hortman, 0", sucley, 33", s Kaog, 0., 190 o B8 R s e om0 &
m Totatlanika Schist (Early Mississippian to Nir Granitic rocks (Late and (or) Early Cretaceous)-- ¥ e daia gartyof +he ai:ea and the Denali Highway crosses the south fall within the 90th-95th percentile range (shortest ray), the Analytical results and sample locality map of stream-sediment Y 20 2’000 250 270 170 2‘7 500 1.000 1’500 3 9 8 .98
Middle Devonian)-Carbonaceous slate, phyllite, 9 Mainly tonalite, quartz diorite, and granodiorite, Kms Me"?:f_:t::;zs‘)’i“g:rfl“l‘y f;’"'; (l;:“e ‘"":f(") el half of the quadrangle . 95th-98th precentile range, and the 98th-100th percentile range and heavy-mineral-concentrate samples from the Healy n 500 £'000 1.100 900 2% 22 200 1500 2’000 763 76 2 "20
and schist; metachert, quartz-orthoclase-sericite schist generally well foliated ms o e 1;8"’{!'1' ysch, ¢ eﬂ)’lm » volcanic The Real 4 Lke v 1 th retlihe et sl (longest ray). Because analytical data are given by a six-step quadrangle, Alaska: U.S. Geological Survey Open-File Report ' ’ . . » ' 0
and augen gneiss, metavolcanic rocks Tourmaline-bearing granite (Late or Early Cretaceous) ne, and blocks of limestone (msl) Sty guaniangle. S les, aong thejaec Y : le Sioininse . dee not bounded seatizel 4 Ir 20 1,000 480 360 1,100 2.t 1,500 1,500 1,500 0 0 831 &
Felsic metavolcanic rocks (Late Devonian)-- margin of North America. Pre-accretion rocks of the ancient North reporting imterval, petcsutile grouping P y 84-104, 151 p. Th 200 2,000 600 484 93 2.0 200 500 1,000 845 85 9 10
Metamorphosed rhyolite and quartz latite Ultramafic rocks (Early Cret Jarnsale) Kmn Melange north of McKinley fault (Late and (or)Early e e At i over laree parts of the north habt at the 90th, 95th, or 98th percentile but vary somewhat. The VanTrump, George, Jr., and Miesch, A.T., 1977, The U.S. Geological ’ e ’ .
i " i sk el ool | Cretaceous)--Similar to unit Kms but contains 4 e r actual percentile groupings and the number of samples in each Survey RASS-STATPAC system for management and statistical
Plagioclase-bearing peridotite mnlye recrystallized limestones (mnl) and ophiolitic rocks of the quadrangle and include schist, phyllite, and metavolcanic h e e o Th rhanaive e B ot £ R i e . s R 3 A 1
mn (mno), mainly serpentinite, basalt, and chert rocks of the Yukon-Tanana terrane. The south half of the %zgg‘s’ a;‘e ;)own o & P ‘r’e ;‘c ponags_zggc Saica gea. ORpUTEL SaNC LD ’ Detection ratio = No. of determinations divided by No. of samples analyzed.
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